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1 Introduction  
We want to ask the majority of citizens two questions----
what is stress? And do you have stress in your life? The data 
from American Psychological Association shows that most 
citizens will feel more or less stressful due to life events, 
thinking styles, behavioral explanations and biological 
reasons. [1] 
Meanwhile, the ceaseless development of metropolises also 
increasingly produces urban problems and urban stress. let’s 
take Beijing as an example. The growth rate of population 
was 26.4% in 1990 and 49.2% in 2010. The growth rate of 
population is expected to hit 68.7% in 2030. [2] However, 
the number of vehicles in Beijing in 2014 soared to 5.37 
million, compared with 130 thousand in 1982. [3] For this 
reason, apart from the population density and transportation, 
the air pollution, information overload, electronic device 
used in every day, energy efficiency, garbage disposal, noise 
and water supply can also make citizens feel stressful and 
anxious. 
Different from natural and man-made disasters like 
earthquakes and car crashes, those things, seemingly 
indifferent to people, do accompany citizens and affect their 
emotion, thus bringing stress to them. We call this kind of 
things the Daily Disaster.Therefore, we bond the city, 
population and stress together. Mega stress in mega city. 
!  
Figure 1: Rendering of breathing shelter 
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Abstract  
In this paper, we propose an interactive breathing shelter which could regulate the breath of city and its dwellers by 
influencing their breath speed to relieve their stress. An interactive urban shelter expresses the relationship between 
city and its dwellers through the action of breathing. In Schrödinger's book What is Life?, he originally stated that 
'what an organism feeds upon is negative entropy' and that 'the essence of metabolism, in its survival period 
successfully ridding themselves of organisms, must have all the entropy.’  
Cities increase in entropy due to pollution, traffic jams and information overload and so on. Meanwhile, these issues 
prompt stress in citizens. Breathing is the simplest way to counter the increase of entropy – people are noticeably 
relaxed and find it easier to concentrate after deep breathing. This city shelter thus aims to transform anxiety to relief 
– you breathe the city and the city also breathes back at you, in a mutual beneficial connection. 
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1862, Rudolf Clausius proposed a classic case about 
increasing entropy - the melting ice experiment. In this case, 
he considered increasing entropy as wasted energy, at normal 
temperature，If there is no additional energy,  the ice would 
be melt ；If the ice want to stay in the same condition, there 
must be an additional energy which has been added , but 
when it gets colder, the external temperature will be 
increased.[5] 
We could think the city and the individual as separate system 
if the increase of entropy is considered as the wasted energy 
in the melting ice experiment. In this way, some city issues 
like air pollution, traffic jam and information explosion and 
people’s bad emotion exampled by sadness, anger and 
anxiety are all considered as the wasted energy. For this 
reason, the wasted energy produced by cities or citizens 
could also be regarded as the increase entropy. 
!  
Figure 2: Increase entropy & Wasted energy 
In Schrödinger’s What Is Life? we can got two conclusions . 
Firstly, “What an organism feeds upon is negative entropy” 
tells that the negative entropy is the equilibrium state for all 
living organisms. We could draw the conclusion that the 
negative entropy is the equilibrium state for all systems if we 
consider the organism as a system. Secondly, “the essence of 
metabolism, in its survival period successfully ridding 
themselves of organisms, must have all the entropy” 
expounds that the metabolism is the way to get rid of entropy 
or to reduce the entropy. [6] 
And breathing is believed to be the simplest way of 
metabolism that decelerates the entropy increase. People are 
noticeably relaxed and easy to concentrate after deep 
breathing. For this reason, we put forward that people could 
embrace the proper way of breath to combat the increase 
entropy, which further means that people could deal with the 
wasted energy produced by the increase entropy of cities or 
citizens in the proper way of breath.  
Nowadays, more and more people, flowing into mega cities, 
live and work, thereby resulting in the entropy increase. 
However, the urban entropy also increases. Under the mutual 
effects, both the city and citizens are faced with enormous 
pressure. 
In such a society with fast pace, people’s dietary mode, 
social communications, working mode, life style and even 
the social activities have been accelerated. Therefore, 
people’s breath rhythm is no exception. In our daily life, 
yoga, embrace and even dive can be our proper ways to 
relieve stress and they are all closely connected with 
breathing. Breath is mainly to ensure that more fresh air 
would be inhaled when people breathe in and more 
metabolic gas containing carbon dioxide would be exhaled 
when people breathe out. Meanwhile, Breathing is more than 
just the air moving in and out. It is the boundary between the 
conscious and the unconscious—the voluntary and 
involuntary nervous system— and affects the sympathetic 
and parasympathetic activity of our body. [7] Deep breath 
helps more efficient and fresh air get into the alveolar cavity. 
However, the general breath just reduces the amount of fresh 
air coming into alveolar cavity, lowers the air exchange 
capacity and reduces the amount of oxygen, thereby 
producing more negative oxygen in human bodies. 
Fortunately, proper breath, compared to the deep breath, is 
more effective in terms of providing alveolar cavity with 
sufficient fresh air and improving people’s anti-anoxia ability 
when they are doing exercises. At the same time, the deep 
breath will reduce the respiratory rate, thus avoiding the 
over-wasted energy and oxygen in the process of muscle 
contraction caused by deep breath. In this way, the breath 
becomes more efficient and economical. Therefore, we 
propose that slowing down the respiratory rate is a good way 
to reduce the pressure haunting both the city and its citizens. 
Therefore, we have designed an installation which simulates 
the respiratory rate of human beings. The five sense organs 
(ear, eyebrow, eye, nose and lips) could affect and regulate 
the respiratory rate of users by receiving the long-term and 
low-pace respiratory signal if we regard these five organs as 
five sensors so as to help people regulate their respiratory 
rate, thus releasing their stress in daily life. This interactive 
breathing shelter provides temporary relaxation and mental 
comfort to those citizens troubled by daily disasters. 
On the basis of membrane structure in architecture, we select 
Carbon fiber tube wood and elastic woven materials as the 
basis materials to build the small-size breathing device which 
is not only easy to simulate the process of inhaling and 
exhaling, but also convenient to assemble, disassemble and 
convey. At the same time, joints connecting different parts 
and servo box are made by the 3D printer. So the angle of 3D 
printer six-ways connecter could be adjusted so as to meet 
the needs of different shapes and sizes due to various 
applications of breathing shelters, thus forming various 
forms of breathing shelters. 
!  
Figure 3: Designing process 
!  
Figure 4: Structure 
This simulator employs the Arduino to control Servo. When 
the Servo rotates in accordance with the frequency of deep 
breath, this round disk will drive three transparent fish wires 
which are connected with the top of the membrane structure 
to simulate the process of breath in the same frequency. 
!  
Figure 5: Hardware 
!  
Figure 6: The components of hardware and diagram of 
braking and connecting 
!  
Figure 7: The structure of braking. The connecting lines from 
every top of membrane structure will be intersected at the 
bottom of the membrane structure and connected with each 
other at the tangency point of the actuator disk. One suit is 
composed of three membrane structures and one actuator 
disk. The membrane structure will be closed due to the 
movement of its top part which is driven by fishing line 
when the actuator disk moves. 
!  
Figure8: Prototype 
3 User Study  
During the exploration of the value of breathing shelter, we 
focused on the following question: Can people’s emotion and 
stress be regulated and relieved when they are in the breath-
simulation environment because the process of breathing is 
passively influenced? So we have interviewed many visitors 
in exhibitions in London, Hangzhou and Fukuoka among 
which we have respectively interviewed 5 to 10 visitors 
(including children, young and old visitors). 
3 Findings  
Among these three exhibitions, most young interviewees said 
that they, when embraced by the quiet breathing shelter 
environment, could find their inner peace by slowing down 
the respiratory rate when they observed the opening and 
closing of membrane structure, heard the soft rotating sound 
of the rhyme of Servo and saw the mottled shadows casted 
on the ground by light which penetrated through the 
opening-and-closing membrane structure. One interviewee in 
London Exhibition said that this small space reminded him 
of the park in summer and temporarily run away from daily 
disasters. One interviewee in Hangzhou Exhibition replied 
that he was shocked the moment he saw the rotation of this 
device, but he gradually followed its frequency and didn’t 
even want to disrupt this order. Therefore, our assumption is 
reasonable because users could use their sensors to receive 
the signals and will be affected both mentally and physically, 
thereby changing their respiratory rate and improving their 
emotions. This is our purpose and in the installation, we 
don’t equip this device with complicated sensors and don’t 
give users opportunities to change or manipulate this 
process. So our conclusion is as follows: 
• The really HCI means more than just the control of 
machines by people, and people can also be affected by 
machines. 
• Machines could improve people's lives, yet not make 
people depend on machines. 
• There exists a trend that machines are subtly becoming 
more ubiquitous. 
4 Conclusion 
We presented a physical and digital breathing city 
shelter. At the same time, we not only interviewed 
many visitors in exhibitions, but also installed our 
devices in outdoor parks to serve people so as to find 
out whether the urban citizens’ stress could be reduced 
and their living situation could be improved through 
the control of breathing. The results from the user 
study showed that visitors, on one hand, were attracted 
by the device’s shape due to their curiosity and, on the 
other hand, were quite satisfied with this multi-sensory 
enjoyment through sound, light, shadow and touch 
until they were completely or even unintentionally 
influenced by receiving information from our device. 
For this reason, we also proposed that the device and 
technology should be integrated with people’s life in 
the interactive design so as to unintentionally change 
and improve people’s living standard without making 
them learn or forcing them to change their life styles. 
The breathing city shelter will embrace new material, 
new interactive forms and Multi-sensory experiences 
in the future, thus building shelters for citizens to 
acquire mental relief. The whole city will enjoy its 
overall relief when more and more people acquire their 
inner peace. When you breathe the city, the city 
breathes back. 
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